What has Capsaspora revealed so far? Work on Capsaspora has shed light on the transition towards animal multicellularity by two different approaches. Whereas the presence of some mechanisms in Capsaspora indicates their presence in the common ancestor, the absence of others helps identify the animalspecifi c processes that triggered multicellularity.
From the ancestor's perspective, work on Capsaspora has revealed that the unicellular ancestor of animals was genetically much more complex than previously thought. Not only did this ancestor have many genes involved in cell adhesion and cell signaling, but it also had a complex and cell typespecifi c (post-)transcriptional and phosphosignalling-mediated regulation. For example, thanks to Capsapora we now know that the unicellular ancestor of animals already had integrins, protein tyrosine kinases, and a brachyury homolog (a transcription factor that in animals is involved in gastrulation).
From the animals' point of view, the presence of the aforementioned regulatory mechanisms in Capsaspora, combined with the absence of some animal-specifi c mechanisms, such as distal cis-regulation, is very revealing as well. It suggests that the transition to multicellularity mostly relied on the co-option (recycling) of existing regulatory mechanisms, rather than on a surge of new mechanisms to regulate multicellularity, an insight that brings researchers closer to fi nding the mechanisms that triggered multicellularity in animals. 
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Twitter as a means to study temporal behaviour
Till Roenneberg
Biomedical research has exploited vital and other statistics (e.g., birth or death rates) for almost 200 years [1] . The Internet has become a rich source of digital databases, which are being used for many lines of research (e.g., circadian and seasonal [2] or metabolism [3, 4] ). Internet-based studies generally investigate large populations while individual social media accounts are rarely used to analyse, for example, individual sleep-wake behaviour (e.g., youtu.be/wBNcP-LkpfA). I therefore applied time series analyses, commonly used in circadian and sleep research, to approximately 12,000 tweets sent from a single Twitter account (@ realdonaldtrump; December, 2014 to March, 2017). The account was clearly used by different individuals/groups launching tweets from various devices. Among these, the Android phone was the most consistent over the years. Its tweet activity peaked twice a day (early morning and late night), and both peaks showed a strong seasonality by tracking dawn.
The devices where analysed in three categories (Android, iPhone and MiscDevices; see Supplemental Experimental Procedures, published with this article online). Each exhibited individual characteristics in their tweet activity. The consistent usage of the Android phone not only revealed a strong seasonality, it also allowed estimations of its main user's chronotype (i.e., being more of a colloquial lark or owl). In contrast, usage of the iPhone was distributed between 6 AM and midnight and that of MiscDevices (mainly Twitter clients that run on desktop computers) was predominant between 8 AM and 4 PM, suggesting usage during regular work hours. The tweet activity pattern of the iPhone(s) totally lacked seasonal variation, indicating usage by several individuals tweeting in shifts. While the bimodal Android activity was consistent throughout the two years, that of the MiscDevices declined drastically The height of the daily profi les shown below each double plot indicates the devices' relative usage over the study period. As already apparent in the double plot, the Android was used primarily for sending tweets in the early morning and late evening (above average 5:10-9:40 AM and 5:00-11:00 PM). The other device categories show unimodal distributions (iPhone: above average 10:10 AM-9:50 PM; MiscDevices: above average 8:20 AM-4:50 PM). Compared to the other devices, the Android phone was often used for sending tweets between midnight and 6 AM (especially in 2015). Over the 27-month period, none of the 10-minute bins (see Supplemental Experimental Procedures) of the 24-hour profi le were tweet-less. A maximum of 74 tweets was reached at 8 AM and a marked minimum of only 2 tweets at 1:30 AM (April 22 and December 12, 2015, arrow in Figure 1B) .
The specifi c characteristics of each device suggest that they were used by different individuals or groups. To search for additional characteristics, I analysed the time series for seasonality (see Supplemental Experimental Procedures, Figure S1 ). A two-component cosine was fi tted to the 118 weekly average profi les, and the phases of the primary and the secondary peaks were analysed (plotted as fi lled and open circles, respectively in Figure S1A,C,D) . The Android activity showed strong seasonality in that both the morning and the evening peaks tracked dawn. For MiscDevices and iPhone, only primary peaks were detectable due to their unimodal daily activity profi les. Only the former showed seasonality in the fi rst half of the investigated period; the iPhone activity had no association with either dawn or dusk.
The results of this analysis indicate that the Android phone was used by a single individual, which has already been suggested by others based on semantic content analysis [5] . The tweet frequency of the Android is consistent throughout the study period. It displays a clear bimodal, morning-evening profi le ( Figure 1B) where both peaks track dawn ( Figure S1A,B) , which is unlikely to be produced by different people. The activity from MiscDevices also shows seasonality (with peaks around midday during the higher usage until the end of 2015; Figure S1C ). Provided that the Android user also used desktop computers, MiscDevices could have been an alternative tweet platform during work hours, however, only during the fi rst half of the study period. Judged by the daily and seasonal characteristics of the iPhone usage, this 6:00 12:00 18:00 24:00 0:00 6:00 12:00 18:00 24:00 6:00 12:00 18:00 24:00 0:00 6:00 12:00 18:00 24:00 R832 Current Biology 27, R825-R832, September 11, 2017
device was most likely used by several other individuals. In summary, the different characteristics of the devices suggest that the owner of the Twitter account primarily used the Android phone, while other individuals initially used desktop computers for sending tweets in the owner's name, and then, in the second half of 2015, changed over to the mobile option of an iPhone. The different seasonal patterns also suggest a change in team at that time. Usage changes are also apparent for the Android user, who often sent tweets during the night before mid-2015, but then decreased nocturnal tweet activity gradually to a point that it was mostly absent over the past year ( Figure 1B ). Note that as of March 8, 2017 the account holder has switched to an iPhone, making differentiations between tweeters more diffi cult. Yet, the switch itself is also diagnostic: the post-switch profi le of the iPhone has become a fusion of the pre-switch profi les of the Android and the iPhone (see limitations discussed in Supplemental Information).
Assuming that the account's owner predominantly used the Android it can be used to characterise the user's sleep-wake behaviour, (e.g., 'chronotype'; for defi nition, see Supplemental Information). We routinely assess chronotype with questionnaires [6] or activity recordings [7] . According to our actimetry database, an individual's chronotype (represented by the mid-sleep point) correlates with the time of his/her average minimal activity ( Figure S2A ). Although tweet activity only poorly predicts total activity, these results suggest that the tweet minimum around 1:30 AM (arrow in average profi le in Figure 1B ) lies close to the Android user's midsleep point (i.e., chronotype). 3.7% of US participants of the MCTQ have the same chronotype ( Figure S2B ), 3.1% are earlier, and the most frequent chronotype is 3:30 (12.6%). In 2014, the major peak occurred predominantly in the evening but has since moved to the morning ( Figure S1A ). Although this change echoes our fi nding that ageing is associated with advancing one's chronotype (especially in men [8] ), the examination period may be too short to infer an age-related advance.
70.6% of the duration of tweet-less times between 10 PM and 6 AM ( Figure  S2C ) fell between 7 and 7.5 hours (note, these are not actual sleep times). Allowing 15 minutes to fall asleep and wake up (estimates from the MCTQ database) would provide a 6.5-hour window to potentially sleep. 17% of the US population sleep 6.5 hours; 17% sleep even shorter, while the most frequent duration is 7.5 h (20.9%; Figure  S2D ).
The presented analysis shows that an individual's sleep-wake behaviour, chronotype and sleep opportunities can be characterised based on a single highly used social media account (for limitations, see discussion in Supplemental Information). Since mental states change with time-of-day [9] , it would be interesting to analyse the tweets' contents respectively (see [5] ). Although analyses of single social media accounts could be exploited by others, they also could be put to a good use, e.g., for monitoring health or sleep/ wake status in patients or vulnerable individuals.
SUPPLEMENTAL INFORMATION
Supplemental Information contains two fi gures and experimental procedures, and can be found with this article online at http://dx.doi. org/10.1016/j.cub.2017.08.005.
